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SAFETY CONTROL SYSTEMS AND 
METHODS FOR HEAVY EQUIPMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from US. Provi 
sional Application No. 61/539,505 ?led Sep. 27, 2011. 

BACKGROUND 

[0002] 1. Field of Inventive Concept 
[0003] The present general inventive concept relates to a 
control apparatus, and more particularly, to a safety device for 
a joystick type control apparatus. 
[0004] 2. Description of the Related Art 
[0005] Monocontrol apparatus, of the type commonly 
referred to as “control columns” and/or “joysticks” (herein 
after “joysticks”), Wherein movement of a single lever or an 
analogous control member can initiate and/or terminate a 
plurality of operations, are knoWn in the art. Typically, a 
joystick includes a lever Which is hinged or otherWise rotat 
ably mounted at a base end thereof to an input device. Move 
ment of the lever about the base end causes the input device to 
transmit a signal, for example, by completing and/or opening 
discrete electric circuits or by effecting translator, angular or 
other movements of links, gears, or analogous motion trans 
mitting parts, in order to alloW the input device to communi 
cate a command from an operator of the joystick in response 
to movement of the lever in relation to the input device. 
[0006] Joysticks have long been used as the principal con 
trol device for many types of vehicles, such as for example 
civilian and military aircraft. Furthermore, the employment 
of joysticks has become commonplace in many industrial and 
manufacturing applications, such as in cranes, assembly 
lines, forestry equipment, mining trucks, excavators, and 
other such heavy equipment. In such applications, uninten 
tional movement of the joystick, such as can occur through 
unintentional collision With the joystick by a user, for 
example, during entry or exit of a cockpit of a piece of heavy 
equipment, can often result in unintentional miss-operation 
of the heavy equipment, Which can in extreme instances lead 
to unexpected accidents and/or injury. Accordingly, a safety 
device Which limits the ability of a joystick device to respond 
to unintentional movement of the joystick is desired. 

BRIEF SUMMARY 

[0007] The present general inventive concept, in various 
example embodiments, includes controlling poWer supplied 
to a mechanical device of a heavy equipment machine accord 
ing to Whether safety sWitches respectively integrated With 
manual controls are actuated by a user. Without actuation of 
the safety sWitches, poWer is not supplied to operate the 
mechanical device. 
[0008] Additional aspects and advantages of the present 
general inventive concept Will be set forth in part in the 
description Which folloWs, and, in part, Will be obvious from 
the description, or may be learned by practice of the present 
general inventive concept. 
[0009] The foregoing and/or other aspects and advantages 
of the present general inventive concept may be achieved by 
a poWer control system to be used With heavy equipment, the 
poWer control system including a poWer source to provide a 
poWer signal to be used in a mechanical operation of the 
heavy equipment, a mechanical device to perform the 
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mechanical operation in response to receiving the poWer sig 
nal, ?rst and second manual controls to maneuver the 
mechanical device, and ?rst and second safety sWitches 
respectively integrated With the ?rst and second manual con 
trols such that the poWer signal is only received by the 
mechanical device While both the ?rst and second safety 
sWitches are actuated by the user. 
[0010] The ?rst and second safety sWitches may be nor 
mally open, and actuation of the respective sWitches may 
close corresponding portions of a circuit betWeen the poWer 
source and the mechanical device. 
[0011] The ?rst and second safety sWitches may be respec 
tively actuated by engagement of a user’s hands engaging the 
respective ?rst and second manual controls. 
[0012] The ?rst and second manual controls may be joy 
sticks. 
[0013] The ?rst and second safety sWitches may be triggers 
respectively integrated With the joysticks. 
[0014] The ?rst and second safety sWitches may respec 
tively include one or more pressure sensors to detect the 
engagement of the user’s hands. 
[0015] The ?rst and second safety sWitches may respec 
tively include one or more capacitive sensors to detect the 
hand of the user. 

[0016] The poWer control system may further include a 
transducer to provide poWer to the mechanical device in 
response to the ?rst and second safety sWitches being actu 
ated. 
[0017] The mechanical device may include at least tWo 
hydraulic apparatuses respectively controlled by the ?rst and 
second manual controls. 
[0018] The foregoing and/or other aspects and advantages 
of the present general inventive concept may also be achieved 
by a heavy equipment machine including a poWer control 
system to control a mechanical operation of the heavy equip 
ment machine, the poWer control system including a poWer 
source to provide a poWer signal to be used in a mechanical 
operation of the heavy equipment, a mechanical device to 
perform the mechanical operation in response to receiving the 
poWer signal, ?rst and second manual controls to maneuver 
the mechanical device, and ?rst and second safety sWitches 
respectively integrated With the ?rst and second manual con 
trols such that the poWer signal is only received by the 
mechanical device While both the ?rst and second safety 
sWitches are actuated by the user. 
[0019] The heavy equipment machine may be an earth 
moving machine. 
[0020] The mechanical device may be driven by at least tWo 
hydraulic apparatuses Which operate on different axes of 
movement. 

[0021] The mechanical device may be a loader, backhoe, 
excavator, or grader. 
[0022] The ?rst and second safety sWitches may be nor 
mally open, and actuation of the respective sWitches may 
close corresponding portions of a circuit betWeen the poWer 
source and the mechanical device. 
[0023] The ?rst and second manual controls may be joy 
sticks. 
[0024] The ?rst and second safety sWitches may be triggers 
respectively integrated With the joysticks. 
[0025] The foregoing and/or other aspects and advantages 
of the present general inventive concept may also be achieved 
by a method of controlling poWer supplied to a mechanical 
device provided in a heavy equipment machine, the method 



US 2013/0264138 A1 

including engaging ?rst and second manual controls to 
maneuver the mechanical device, activating ?rst and second 
safety sWitches respectively integrated With the ?rst and sec 
ond manual controls to cause poWer to be provided to the 
mechanical device, and deactivating either of the ?rst and 
second safety sWitches to prevent poWer from being provided 
to the mechanical device. 
[0026] The ?rst and second manual controls may be joy 
sticks and the ?rst and second safety sWitches may be acti 
vated by applying pressure to ?rst and second triggers respec 
tively provided to the joysticks. 
[0027] The ?rst and second safety sWitches may be nor 
mally open, and activation of the respective sWitches may 
close corresponding portions of a circuit betWeen a poWer 
source and the mechanical device. 

[0028] Each of the ?rst and second manual controls may 
respectively control at least one of a plurality of hydraulic 
apparatuses provided to the mechanical device. 
[0029] The foregoing and/or other aspects and advantages 
of the present general inventive concept may also be achieved 
by a safety trigger for a joystick, Wherein the joystick is 
con?gured for maneuvering heavy equipment With at least 
one electrical circuit to control at least a portion of the heavy 
equipment. The joystick may include a safety trigger for 
actuating the electrical circuit such that When the safety trig 
ger is engaged, the electrical circuit is actuated and the por 
tion of the heavy equipment is operational. In such an 
embodiment, disengagement of the safety trigger may render 
the portion of the heavy equipment nonoperational. 
[0030] In various example embodiments of the present gen 
eral inventive concept, the safety trigger may be in electrical 
communication With a poWer source and a transducer, the 
transducer supplying poWer to the portion of the heavy equip 
ment. In such example embodiments, engagement of the 
safety trigger may place the poWer source in electrical com 
munication With the transducer. 
[0031] The foregoing and/or other aspects and advantages 
of the present general inventive concept may also be achieved 
by a heavy equipment machine having at least one hydraulic 
apparatus con?gured to receive operational poWer through a 
transducer. In various example embodiments, the heavy 
equipment machine may include a joystick con?gured to 
provide a signal to the heavy equipment machine to effect 
operation of the hydraulic apparatus, the joystick having a 
safety trigger disposed thereon, the safety trigger de?ning a 
disengaged position and an engaged position. In such 
example embodiments, a poWer source may be con?gured to 
selectively provide operational poWer to the hydraulic appa 
ratus through the transducer When the safety trigger is in the 
engaged position. In this con?guration, the poWer source is 
prevented from providing operational poWer to the hydraulic 
apparatus When the safety trigger is in the disengaged posi 
tion. In various example embodiments of the present general 
inventive concept, the joystick may be disposed proximate an 
operator’s seat of the heavy equipment machine. 
[0032] The foregoing and/or other aspects and advantages 
of the present general inventive concept may also be achieved 
by a heavy equipment machine having a plurality of hydraulic 
apparatus con?gured to receive operational poWer through at 
least one transducer. In various example embodiments, the 
heavy equipment machine may include a ?rst joystick con 
?gured to provide a ?rst signal to the heavy equipment 
machine to effect operation of at least one of the hydraulic 
apparatus. The ?rst joystick may have a ?rst safety trigger 
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disposed thereon, the ?rst safety trigger de?ning a disengaged 
position and an engaged position. A second joystick may also 
be con?gured to provide a second signal to the heavy equip 
ment machine to effect operation of at least one other of the 
hydraulic apparatus. The second joystick may have a second 
safety trigger disposed thereon, the second safety trigger also 
de?ning a disengaged position and an engaged position. In 
such example embodiments, a poWer source may be con?g 
ured to selectively provide operational poWer to the plurality 
of hydraulic apparatus through the at least one transducer 
When both the ?rst and second safety triggers are in the 
engaged positions. In this con?guration, the poWer source 
may be prevented from providing operational poWer to the 
plurality of hydraulic apparatus When either the ?rst or said 
second safety trigger is in the disengaged position. 

[0033] In various example embodiments of the present gen 
eral inventive concept, the poWer source may be in electrical 
communication With the ?rst safety trigger. The ?rst and 
second safety triggers may be in electrical communication 
With one another, such that When the ?rst safety trigger is in 
the engaged position, the poWer source is placed in electrical 
communication With the second safety trigger, and When the 
?rst safety trigger is in the disengaged position, the poWer 
source is not in electrical communication With the second 
safety trigger. In various example embodiments, the second 
safety trigger may be in electrical communication With the at 
least one transducer, such that When the second safety trigger 
is in the engaged position, the ?rst safety trigger is placed in 
electrical communication With the at least one transducer, and 
When the second safety trigger is in the disengaged position, 
the ?rst safety trigger is not in electrical communication With 
the at least one transducer. 

[0034] Other features and aspects may be apparent from the 
folloWing detailed description, the draWings, and the claims. 

BRIEF DESCRIPTION OF THE FIGURES 

[0035] The folloWing example embodiments are represen 
tative of example techniques and structures designed to carry 
out the objects of the present general inventive concept, but 
the present general inventive concept is not limited to these 
example embodiments. In the accompanying draWings and 
illustrations, the siZes and relative siZes, shapes, and qualities 
of lines, entities, and regions may be exaggerated for clarity. 
A Wide variety of additional embodiments Will be more 
readily understood and appreciated through the folloWing 
detailed description of the example embodiments, With ref 
erence to the accompanying draWings in Which: 

[0036] FIG. 1 illustrates a side vieW of a heavy equipment 
machine incorporating a joystick safety trigger and associ 
ated joystick according to an example embodiment of the 
present general inventive concept; 

[0037] FIG. 2 illustrates a side vieW of a heavy equipment 
machine incorporating a joystick safety trigger and associ 
ated joystick according to an example embodiment of the 
present general inventive concept; 

[0038] FIG. 3 is a partial schematic vieW illustrating the 
heavy equipment machine of FIG. 2, and illustrating opera 
tion of the tWo joystick safety triggers; and 

[0039] FIG. 4 is a schematic diagram illustrating an 
example embodiment of the present general inventive con 
cept 
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DETAILED DESCRIPTION OF THE INVENTION 

[0040] Reference Will noW be made to various example 
embodiments of the present general inventive concept, 
examples of Which are illustrated in the accompanying draW 
ings and illustrations. The example embodiments described 
herein are presented in order to explain the present general 
inventive concept by referring to the ?gures. 
[0041] The folloWing detailed description is provided to 
assist the reader in gaining a comprehensive understanding of 
the methods, apparatuses, and/or systems described herein. 
Accordingly, various changes, modi?cations, and equivalents 
of the methods, apparatuses, and/or systems described herein 
Will be suggested to those of ordinary skill in the art. The 
described progression of processing operations described are 
merely examples, hoWever, and the sequence of operations is 
not limited to that set forth herein and may be changed as is 
knoWn in the art, With the exception of operations necessarily 
occurring in a certain order. Also, description of Well-knoWn 
functions and constructions may be omitted for increased 
clarity and conciseness. 

[0042] A poWer control system according to several fea 
tures of the present general inventive concept is disclosed 
herein and illustrated in the accompanying ?gures. With ref 
erence to FIG. 1, in several embodiments, a joystick safety 
trigger 10, or “trigger,” is integrated With an associated joy 
stick 12, and is provided for use on a heavy equipment 
machine 101, such as for example the illustrated excavator or 
other vehicle, to alloW use of the joystick 12 for operation of 
at least a portion of the heavy equipment machine 101, and to 
assist With preventing unintentional actuation of the joystick 
12 of the type Which may result in miss-operation of the heavy 
equipment machine 101. For example, in the illustrated 
embodiment, the trigger 10 and associated joystick 12 are 
disposed Within the vicinity of an operator’s seat 100 of the 
illustrated excavator 101 to alloW operational control of vari 
ous hydraulic apparatus forming the front-end loader portion 
102 and the backhoe portion 104 of the excavator. It is under 
stood that the joystick 12 is merely one example of a manual 
control that may be used to operate various mechanical 
devices provided to a heavy equipment machine, and that 
safety trigger 10 is merely one example of hoW a safety sWitch 
integrated With a manual control may be actuated by a user. 
For example, various example embodiments of the present 
general inventive concept may employ pressure sensors, 
capacitive elements, etc., to detect the engagement of a user’ s 
hands With the manual controls. 

[0043] FIG. 2 is a partial schematic vieW illustrating an 
example embodiment of the present general inventive con 
cept, inWhich tWo triggers 10, 10' and associated joysticks 12, 
12' are provided at respective opposite right and left sides of 
an operator’s seat 100 of an excavator 101 to alloW for opera 
tional control of the hydraulic apparatus of the excavator 101 
as discussed above. In the embodiment of FIG. 2, a poWer 
source 20 is provided, Which supplies poWer to the hydraulic 
apparatus 22 of the excavator 101 through an electrically 
controlled hydraulic transducer 21, such as, in various 
example embodiments, a solenoid. In the illustrated embodi 
ment, the poWer source 20 comprises an electrical poWer 
source, of the type con?gured to provide electrical current to 
a circuit. A ?rst of the triggers 10 is provided in electrical 
communication With the poWer source 20 through suitable 
electrical connections and circuitry of the type knoWn to one 
of ordinary skill in the art. The ?rst trigger 10 is further in 

Oct. 10,2013 

electrical communication With a second of the triggers 10', 
Which is in turn provided in electrical communication With 
the transducer 21. 

[0044] It Will be understood that each of the triggers 10, 10' 
may operate effectively as a sWitch for the electrical connec 
tions betWeen the triggers 10, 10', betWeen the ?rst trigger 10 
and the poWer source 20, and betWeen the second trigger 10' 
and the transducer 21. In the illustrated embodiment, each of 
the triggers 10, 10' is con?gured to a “closed” position When 
depressed against its respective joystick 12, 12', and is con 
?gured to an “open” position When released. Thus, in the 
illustrated embodiment, electrical connectivity betWeen the 
poWer source 20 and the transducer 21 is accomplished upon 
depression of both the ?rst and second triggers 10, 10'. HoW 
ever, release of either the ?rst trigger 10 or the second trigger 
10' interrupts electrical connectivity betWeen the poWer 
source 20 and the transducer 21, thereby terminating the How 
of electrical current from the poWer source 20 to the trans 
ducer 21. Thus, in order for the poWer source 20 to supply 
poWer to the transducer 21, and thereafter to the hydraulic 
apparatus 22, both triggers 10, 10' must be depressed. 
[0045] In the illustrated embodiment, tWo joysticks 12, 12' 
are provided to alloW control of the hydraulic apparatus 22, 
and tWo associated triggers 10, 10' are provided, one for each 
joystick 12, 12', to selectively alloW communication betWeen 
the poWer source 20 and the hydraulic apparatus 22 as dis 
cussed above. HoWever, it Will be understood that more or 
feWer triggers 10, 10' and associated joysticks 12, 12' may be 
provided, depending upon the needs of the heavy equipment 
101 to be controlled, Without departing from the spirit and 
scope of the present general inventive concept. For example, 
according to various example embodiments of the present 
general inventive concept, a single joystick 12 With associ 
ated trigger 10 may be provided. In other various example 
embodiments, the at least one joystick 12 and associated 
trigger 10 may be con?gured to control any of a plurality of 
hydraulic apparatus 22 through at least one, but possibly 
several, transducers 22. Those of skill in the art Will recogniZe 
other suitable con?gurations through Which the joystick 
safety trigger 10 of the present general inventive concept may 
be utiliZed Without departing from the spirit and scope of the 
present general inventive concept. 
[0046] FIG. 3 illustrates an application of the embodiment 
of the present general inventive concept illustrated in FIG. 2. 
As illustrated in FIG. 3, during operation of the excavator 
101, an operator is seated in the operator’s seat 100 of the 
excavator 101 With the operator’s hands placed on the joy 
sticks 12, 12'. In this con?guration, the operator is able to 
simultaneously depress both of the triggers 10, 10' While 
moving the joysticks 12, 12' in order to effect operational 
movement of the hydraulic apparatus 22. It Will be understood 
that additional circuitry (not shoWn) may be provided to alloW 
the joysticks 12, 12' to relay commands from the operator to 
the hydraulic apparatus 22, and such additional circuitry Will 
become readily apparent to one of ordinary skill in the art. 
HoWever, in the con?guration illustrated in FIG. 3, it Will be 
recogniZed that the operator may provide commands through 
actuation of the joysticks 12, 12' to effect operation of the 
hydraulic apparatus 22 only so long as both triggers 10, 10' 
are depressed. Upon releasing the triggers 10, 10', electrical 
communication betWeen the poWer source 20, and the trans 
ducer 21 is terminated, and poWer ceases to How to the 
hydraulic apparatus 22. As previously described, While trig 
gers 10, 10' may be provided to the joysticks 12, 12' so that a 
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proper engagement of the hands of the user to the joysticks 12, 
12' may be determined, other safety sWitch/manual control 
con?gurations may be provided to detect such engagement of 
the user’s hands to the controls. 
[0047] FIG. 4 is a schematic illustration of the electrical 
circuitry involved in the embodiment of FIG. 2 shoWing 
sWitches 40 at both points Where the triggers 10, 10' are 
located in the circuitry. In the illustration of FIG. 4, both 
sWitches 40 are shoWn in the open position, indicating that 
each of the triggers 10, 10' is released. As described above, 
upon applying su?icient pressure on the triggers 10, 10' to 
engage them, the sWitches 40 become closed, and poWer can 
then How to the hydraulic apparatus 22. Upon releasing the 
triggers 10, 10', the sWitches 40 open, and poWer can no 
longer How to the hydraulic apparatus 22. 
[0048] As can be understood from the description of some 
of the example embodiments discussed above, a method of 
controlling poWer supplied to a mechanical device provided 
in a heavy equipment machine, according to various example 
embodiments of the present general inventive concept, may 
include engaging ?rst and second manual controls to maneu 
ver the mechanical device. First and second safety sWitches 
respectively integrated With the ?rst and second manual con 
trols may be activated to cause poWer to be provided to the 
mechanical device, and deactivation of the ?rst and/ or second 
safety sWitches, such as by removing the hand of the user 
from either or both of the manual controls, releasing a trigger, 
etc., Will prevent poWer from being provided to the mechani 
cal device. 
[0049] From the foregoing, it Will be recogniZed that a 
joystick safety trigger 10 is provided Which, When integrated 
into an accompanying joystick 12, provides a signi?cant 
improvement over those joysticks knoWn in the art. The joy 
stick safety trigger 10 of the present general inventive concept 
provides a joystick Which is less prone to response to unin 
tentional movement of the j oystick, thereby limiting potential 
miss-operation of machinery and equipment in communica 
tion With the joystick, and thereby providing improved safety 
features of the joystick incorporating the joystick safety trig 
ger. 
[0050] It is noted that the simpli?ed diagrams and draWings 
do not illustrate all the various connections and assemblies of 
the various components, hoWever, those skilled in the art Will 
understand hoW to implement such connections and assem 
blies, based on the illustrated components, ?gures, and 
descriptions provided herein, using sound engineering judg 
ment. 

[0051] Numerous variations, modi?cations, and additional 
embodiments are possible, and accordingly, all such varia 
tions, modi?cations, and embodiments are to be regarded as 
being Within the spirit and scope of the present general inven 
tive concept. For example, regardless of the content of any 
portion of this application, unless clearly speci?ed to the 
contrary, there is no requirement for the inclusion in any claim 
herein or of any application claiming priority hereto of any 
particular described or illustrated activity or element, any 
particular sequence of such activities, or any particular inter 
relationship of such elements. Moreover, any activity can be 
repeated, any activity can be performed by multiple entities, 
and/ or any element can be duplicated. 

[0052] While the present general inventive concept has 
been illustrated by description of several example embodi 
ments, it is not the intention of the applicant to restrict or in 
any Way limit the scope of the inventive concept to such 
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descriptions and illustrations. Instead, the descriptions, draW 
ings, and claims herein are to be regarded as illustrative in 
nature, and not as restrictive, and additional embodiments 
Will readily appear to those skilled in the art upon reading the 
above description and draWings. 

1. A poWer control system to be used With heavy equip 
ment, the poWer control system comprising: 

a poWer source to provide a poWer signal to be used in a 
mechanical operation of the heavy equipment; 

a mechanical device to perform the mechanical operation 
in response to receiving the poWer signal; 

?rst and second manual controls to maneuver the mechani 
cal device; and 

?rst and second safety sWitches respectively integrated 
With the ?rst and second manual controls such that the 
poWer signal is only received by the mechanical device 
While both the ?rst and second safety sWitches are actu 
ated by the user. 

2. The poWer control system of claim 1, Wherein the ?rst 
and second safety sWitches are normally open, and actuation 
of the respective sWitches closes corresponding portions of a 
circuit betWeen the poWer source and the mechanical device. 

3. The poWer control system of claim 1, Wherein the ?rst 
and second safety sWitches are respectively actuated by 
engagement of a user’s hands engaging the respective ?rst 
and second manual controls. 

4. The poWer control system of claim 3, Wherein the ?rst 
and second manual controls are joysticks. 

5. The poWer control system of claim 4, Wherein the ?rst 
and second safety sWitches are triggers respectively inte 
grated With the joysticks. 

6. The poWer control system of claim 4, Wherein the ?rst 
and second safety sWitches respectively include one or more 
pressure sensors to detect the engagement of the user’ s hands. 

7. The poWer control system of claim 4, Wherein the ?rst 
and second safety sWitches respectively include one or more 
capacitive sensors to detect the hand of the user. 

8. The poWer control system of claim 1, further comprising 
a transducer to provide poWer to the mechanical device in 
response to the ?rst and second safety sWitches being actu 
ated. 

9. The poWer control system of claim 1, Wherein the 
mechanical device includes at least tWo hydraulic apparatuses 
respectively controlled by the ?rst and second manual con 
trols. 

10. A heavy equipment machine, comprising: 
a poWer control system to control a mechanical operation 

of the heavy equipment machine, the poWer control sys 
tem comprising: 
a poWer source to provide a poWer signal to be used in a 

mechanical operation of the heavy equipment, 
a mechanical device to perform the mechanical opera 

tion in response to receiving the poWer signal, 
?rst and second manual controls to maneuver the 

mechanical device, and 
?rst and second safety sWitches respectively integrated 

With the ?rst and second manual controls such that the 
poWer signal is only received by the mechanical 
device While both the ?rst and second safety sWitches 
are actuated by the user. 

1 1. The heavy equipment machine of claim 10, Wherein the 
heavy equipment machine is an earth-moving machine. 
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12. The heavy equipment machine of claim 10, Wherein the 
mechanical device is driven by at least tWo hydraulic appa 
ratuses Which operate on different axes of movement. 

13. The heavy equipment machine of claim 10, Wherein the 
mechanical device is a loader, backhoe, excavator, or grader. 

14. The heavy equipment machine of claim 10, Wherein the 
?rst and second safety sWitches are normally open, and actua 
tion of the respective sWitches closes corresponding portions 
of a circuit betWeen the poWer source and the mechanical 
device. 

15. The heavy equipment machine of claim 10, Wherein the 
?rst and second manual controls are joysticks. 

16. The poWer control system of claim 15, Wherein the ?rst 
and second safety sWitches are triggers respectively inte 
grated With the joysticks. 

17. A method of controlling poWer supplied to a mechani 
cal device provided in a heavy equipment machine, the 
method comprising: 

engaging ?rst and second manual controls to maneuver the 
mechanical device; 
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activating ?rst and second safety sWitches respectively 
integrated With the ?rst and second manual controls to 
cause poWer to be provided to the mechanical device; 
and 

deactivating either of the ?rst and second safety sWitches to 
prevent poWer from being provided to the mechanical 
device. 

18. The method of claim 17, Wherein the ?rst and second 
manual controls are joysticks; and 

the ?rst and second safety sWitches are activated by apply 
ing pressure to ?rst and second triggers respectively 
provided to the joysticks. 

19. The method of claim 17, Wherein the ?rst and second 
safety sWitches are normally open, and activation of the 
respective sWitches closes corresponding portions of a circuit 
betWeen a poWer source and the mechanical device. 

20. The method of claim 17, Wherein each of the ?rst and 
second manual controls respectively controls at least one of a 
plurality of hydraulic apparatuses provided to the mechanical 
device. 


